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Abstract of JP2000327903 

PROBLEM TO BE SOLVED: To obtain a seal ring having excellent heat-resistance and sealing 
performance, free from abrasion of aluminum material and useful for the sealing of a hydraulic oil 
supplied to a brake, etc., by including a polyether ether ketone resin(PEEK) and a polyphthalamide 
resin(PPA). SOLUTION: This seal ring is composed mainly of a polymer alloy containing 10-90 wt.% 
PEEK and 90-10 wt.% PPA. The oil-retaining performance of the seal ring is improved by the softening 
of PPA on the sliding face in use. The material of the seal ring preferably contains one or more 
components selected from carbon fiber, coke, graphite and polytetrafluoroethylene resin in addition to 
80-50 wt.% polymer alloy. The sliding object is preferably an Al alloy including aluminum die-cast. The 
presence of an alloy of PEEK and PPA in the composite material for sliding member improves the 
strength, lowers the friction coefficient, suppresses the attack on the sliding object and remarkably 
improves the sliding characteristics. 
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(57) [Abstract] 

[Problems to be Solved by the Invention] 

It improves seal ring of synthetic resin , heat resistance 

improves. 

[Means to Solve the Problems] 

Mixing PPA material to PEEK material, it raises oil retention 
under high temperature use condition by forming relief in 
surface with thermal expansion difference of PPA and PEEK 
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Specification 
[0001] 



[Claim(s)] 
[Claim 1] 

poly ether ether ketone resin (PEEK ) 10 - 90 wt% , poly 
phthalamide resin (PPA ) 90 - 10 wt% polymer alloy which 
isincluded is designated as main component , when using seal 
ring . where the oil retention improves with softening of PPA 
of sliding surface 

[Claim 2] 

polymer alloy seal ring . which is stated in Claim 1 which 
contains 80 -50 wt% , carbon fiber , coke , graphite , or one 
kind or one kind or more of polytetrafluoroethylene resin 
(PTFE) 
[Claim 3] 

seal ring . which is stated in Claim 2 which is a Al alloy to 
which the sliding contact material includes aluminum die kiss 
jp7 



Pescription of the Invention] 
[0001] 
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[Technological Field of Invention] 

this invention regards seal ring in order seal to do hydraulic 
oil whichis supplied to brake and clutch . 

[0002] 
[Prior Art] 

As for automatic transmission (AT ) of vehicle , in order to 
supply hydraulic oil to the brake and clutch which AT 
configuration are done, hydraulic circuit which is shown in 
Figure 4 possessing. 

fluid passage 2 of housing 1 which rums it opens in inner 
surface of hole 3 which in pressure chamber of unshown brake 
and clutch can be worn in thepassage and housing 1 . 

Axis 4 which supports revolution of housing 1 is 
insertedinside hole 3 and and can provide annular groove 5, 5 
of opposite in outer surface of axis 4. 
It can provide fluid passage 6 which leads to fluid passage 2 
in axis 4. 

seal ring 7, 7 is mounted in annular groove 5, 5, pressure oil 
inside fluid passage 2, 6 factthat it leaks alongside outer 
surface of axis 4 is prevented. 

With example of Figure 4 , temperature of outer surface of 

seal ring 7, 7 reachesto 150 - 220 deg C. 

[0003] 

For fuel cost improvement of vehicle , it can advance weight 
reduction of the vehicle , it can use housing which consists of 
light alloy material (Even aluminum you call )which is 
represented in aluminum cast in place of housing which 
consistsof iron-based material , it is you being replaced by 
those where also axis 4consists of light alloy material. 
[0004] 

To this, cast iron ring was used in seal ring , but there was a 
problem that,seal performance is bad, seal ring of synthetic 
resin which is superior in the seal performance was 
demanded. 

resin seal ring which designates poly ether ether ketone resin 
namely PEEKresin as base material asanswers to this demand, 
was utilized, but PEEK make resin ring .although it is 
superior in oil seal characteristic, inner surface of the housing 
which consists of aluminum has had deficiency which wears. 

PEEKresin seal ring in resin ring which is utilized, limit PV 
value is high, abrasion property which is superior even under 
high pressure is shown, but aluminum (counterpart attacking 
property )which wears is higher than cast iron ring . 
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[0006] 
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In order to alleviate this counterpart attacking property , or 
other countermeasure which in order for the taper and oil to 
be easy to enter, designates sliding surface geometry as 
grooved type is taken, but it is not a fully still. 

[0005] 

[Problems to be Solved by the Invention] 
As for this application , considering to this problem , being 
something which youcan do, as it is superior in heat 
resistance , is superior in seal performance , itis superior in 
abrasion property of counterpart aluminum , aluminum it 
designates that seal ring which does not wear is offered as 
problem to be solved . 

[0006] 

[Means to Solve the Problems] 

this invention, in order to solve problem which is mentioned 
earlier, the poly ether ether ketone resin (PEEK ) 10 - 90 
wt% , poly phthalamide resin (PPA ) 90 - 10 wt% designates 
polymer alloy which isincluded as main component , when 
using offers seal ring where oil retention improves with 
softening of PPA of sliding surface . 

[0007] 

In addition to 80 - 50 wt% of preferably , polymer alloy , one 
kind or one kind or more of carbon fiber , coke , graphite , or 
polytetrafluoroethylene resin (PTFE ) is contained. 

[0008] 

melting point , thermal expansion coefficient PEEK close 
PPA (poly phthalamide ) in addition to PEEK material, it 
made base resin . 

We have abrasion property and high heat resistance , 
moldability which with low cost , come after the PPA 
PEEKresin and are superior, are suitable for polymer alloy of 
the PEEK material. 

By fact that to polymer alloy it converts this 2 material, the 
strength , abrasion property of base material it can improve. 
At time of molding , PPA where melting point is low melts 
the PEEK of namely, article of this invention and polymer 
alloy of PPA, first from PEEK,strength improves by fact that 
it is entwined with PEEK. 

This, contributes to sealing property improvement of 
ATmission oil which becomes high temperature and high 
pressure . 

[0009] 

thermal property (thermal expansion ratio , shrinkage ratio )" 
of also, 2 material barely because of different , the minute 
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SS25 degClCfc^TtrXr-^'J^*© 
SS^A< Rz=1.5~2.2/im , T'&ofct©*^ 
fll00degCT?l*Rr-l.fr-2.5jim iZfjL&Ztifi 

HI-, PPA It PEEK &W%M%Hg.tfmiWT\ 
[0010] 

[8B©£K©»a] 

/■K'jx-xJUx-^f;u>rh>(PEEK)i:LT, M& 
334 deg C, 150 deg C l=£lt£ftftHHftft 5.0 
x 10\ Jj£ff243tlli$ 1.0%©fc* $r-U-v$X-150p 
*'J7*>UT5K(PPA)i:L-C. »jft 310 
deg C, 150 deg C KSItSfMBJUtftft 4.7 x 

iff*, s&ummm 2.o%OT7--rv>T^ 

-7y>y?7**V$(tt)©*©*ffil*fc. 
PEEK t PPA »«a*ffl^TE#U 

[0011] 

[Si] 



relief is formed by rubbing surface with generated heat at time 
of rubbing ,here oil comes to point of being kept, this 
decreasing, thatis presumed frictional force of sliding surface 
whether it is not to become theeffect which decreases wear of 
counterpart AL material. 

Those where surface roughness of piston ring is 
Rz=1.5~2.2;mu m , in for example room temperature 25 deg 
C were measured, with approximately 100 deg C becoming 
Rz=1.6~2.5;mu m . 

Furthermore, because PPA melt viscosity is higher than 
PEEK,keeping filler , removal it does and there is an effect 
which itcan point difficult, above-mentioned effect has 
become marked ones. 

[0010] 

[Embodiment of the Invention] 

poly ether ether ketone (PEEK ) as, those of Teijin Amoco 
Engineering Plastics K.K. (DB 69-607-9656 ) engineering 
plastic Ltd. of thermal expansion coefficient 4.7X 
10<sup>-5</sup>, mold shrinkage 2.0% in melting point 3 10 
deg C, 150 deg C making use of [bikutorekkusu ] - 150 p of 
thermal expansion coefficient 5.0X 10<sup>-5</sup>, mold 
shrinkage 1 .0% in melting point 334 deg C, 1 50 deg C, poly 
phthalamide (PPA )as, were used. 

While mixing PEEK and PPA, making use of melt 
method .verifying dispersivity adding according to need 
compatabilizer , you prepared polymer alloy of the Table 1 . 



[0012] 

l\ffi¥*t£ ADC-10(Rz3 U m )©7/U5£& 
*t» fettBE 15 kgf/cm 2 , rty&Jg 5 m/s ©& 

#t% »fififfl'j:/$r©rtju$r-£0te*i*fcj&< 



[0012] 

dynamic coefficient of friction counterpart member with 
condition of aluminum alloy , contact surface pressure 15 
kgf/cm <sup>2</sup> , slip velocity 5 m/s of ADC -10 
(Rz3;mu m ), isvalue which while turning, measured holder of 
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evaluation ring makinguse of Matsubara type frictional wear 



[0013] 

PEEK100wt%CD?l3§3ilf A< 170MPa , 
&$ktf 0.50 Vtb&Zbfrb* PEEK t PPA £ tK'J 

?-'7D'fr4cte, ic peek ic^ltsisis 

& 18%©fc±. HftSftft 30%<D<SMA<Wft! 
I: 5 5 c i $ 1 S L , Silted 
3:PEEK70%PPA30% H AS 09 

4:PEEK60%PPA40%£S®tLTSS?L, SIR 
Lfc*»« 3; 4 leg 2 lc^-r?E««£ie^LT 

[0014] 
[S2] 



[0013] 

tensile strength of PEEK100wt% 170 MPa , dynamic 
coefficient of friction 0.50 from fact that is, by thefact that 
polymer alloy it does PEEK and PPA, you verified 
thatimprovement of tensile strength 18% and decrease of 
dynamic coefficient of friction 30% become possible/vis-a-vis 
pure PEEK you selected Working Example 
3:PEEK70%PPA30%, Working Example 
4:PEEK60%PPA40% as optimum .combining filler which in 
Working Example 3, 4 which is selected is shown in Table 2 , 
furthermore you assured improvement of abrasion property . 

[0014] 

[Table 2] 
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[0015] 

*-**>«il(CF):(ft)?UM'lb 3*1318. 
UM-102FF, 08-10* 150-200 fim 

*X:(t*)3j-'JX>*;UX*». AT No.2CR, 
ttlS410(tf?*-*). ¥*3*4l£ 20 Atm 
[0016] 

aclasis. asff&.ftsissH i~h 3 

7,8,9,10 ttit«««»:ygi»aia"e 10~20%<D|Sj 
±.*«0lftli 20-25%, *i¥#Jgfiftii 

ffl.«»ffi-e©Sai± 200-220 deg C "Cfc-p 
fc. 

[0017] 



[0015] 

carbon fiber (CF ):Ltd. Kureha chemical industry make, 
UM-102FF , ;ph 8 - 10 X 150~200;mu m 

coke :Ltd. oriental industry make and AT No.2CR, hardness 
410 (Vickers ), average particle size 20;mu m 

[0016] 

As condition which is shown in Table 1 it shows tensile 
strength , coefficient of friction , attacking property of the 
sample which is shown in Table 2 under same condition in 
Figure 1 -Figure 3 as graph . 

From result, CF, coke as for Working Example 7, 8, 9, 10 
which is filled Comparative Example compared to with 
tensile strength as for 10 - 20% improvements and coefficient 
of friction 20 - 25%, as for counterpart member amount of 
wear 30 - 50% decreases became possible. 

Furthermore temperature with rubbing surface was 200 - 220 
degC. 

[0017] 
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[03] 
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Drawings 
[01] 
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composite material for sliding portion of this invention , with 
alloy of PEEK and PPA, with improvement of strength 
decreased coefficient of friction .alleviated counterpart 
attacking property . large improvement of abrasion property 
acquired. 

In addition, furthermore characteristic improved by fact that 
CF, coke or other solid lubricant is combined, lubricant 
sliding portion which removal it is difficult to doacquired in 
comparison with PEEK, PPAalone . 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a graph which shows tensile strength of filler blended 
product . 

[Figure 2] 

It is a graph which shows coefficient of friction of filler 
blended product . 

[Figure 3] 

It is a graph which shows attacking property for flexible light 
metal of filler blended product . 

[Figure 4] 

It is a sectional view which shows use example of seal ring . 

[Explanation of Symbols in Drawings] 

1 

housing 
4 

Axis . 
5 

annular groove 
7 

seal ring 
[Figure 1] 
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